NOTES ON SOME FOSSIL PLANTS FROM THE TRINITY DIVISION 
OF THE COMANCHE SERIES OF TEXAS. 

liY 

William Mokkis KoNiaink. 

(With I’hitos xxxvi-XMii.) 

The fossil ])laiils wliosc description form the subject of this pa])Cr 
were (‘ollected by tleur discovercu’j M\\ J. W. Harvey, ol‘ Glen Kose, 
Texas, ddiey oeeur in the 1 )(m 1 of tlie Ihiluxy River, two miles above (5 leu 
Itose. The maboial eon tain in. t»* th(‘. fossils is a ]>r(‘tty firm limestone, 
(jiiibi iV(^e from sand and (day, and lii;ht ^ray in color, wliicdi was evi- 
(bmtly a de])osit fornuMl at a eonsid(‘rabh‘. distance* from tin* shoie. 
This n(*eessitated a prolon.i»ed immersion ol‘ the plant remains in water 
and th(*ir ti’ansjiortation over lon^’ distances. Tliis coiudiision, drawn 
IVom the nature of the siHlinu'nt, is (‘ontii incd by tin*, condition and 
(diaraet(‘r of the plant fossils. Tiiey are V(*ry fra,.i;im‘ntary, and (‘on- 
sist (ddelly (d* types that (*an withstand mae(*raf ion. Tin*. 1‘aet that the 
plant remains ])robably did not obtain sp(*(Hly (*.ntombni(*nt in s(*di 
meats must be tak(*n into eonsid(*ration in (h*t(‘]‘miniiio’ tin*, inobable 
character of the lloraof the Trinity epocdi, for llic abs(*nc(M)f* e(*rtain 
ty]K*s may lie ac.connted lor 1)3’’ the conditions attending tin* fossdiza- 
tion of v(*getation. 

The limestone is without minor strne.tiire ]dam^s and (deavage. It 
breaks in an.y dir(‘(d ion, and this laett niak(*s it dillienlt to work out, 
without adelitional eomminnthm, t In* lVagnn*.id s ])rese.r\a*d. An addi- 
tional difti(*nlty in se(‘iiring id(*ntiliabh* sp(Mdm(*ns is caused b.ytln* tact 
t hat tin*. vegetal)l(*. mat ter of’ the f'ossils in man^M^as'cs p(*als off from 
tln^stoin*, h*aving an iinjirint tlmt do(*s not alwa.ys give the true char- 
acter of tin* r(die. 

Most of’ the fossils an* in the form of small fragments. (Jones of* 
conifers and bits of* t.wi.gs of’ the saim^ mindi i>r(*dominat(*. Tin*, twigs 
have usnall.v thick l(*atlieiy h*av(*s and a (bmsii durable (‘pidermis. 
These facts indicate that the ]dants and ]>arfs of ]>lants that (‘an with- 
stand lon.g drifting arc*, j)r(*dominant, b(*cans(* iiion*, ])(*rishable hums 
wer(* (l(‘str(wed in transpoi’tation. (^)]dt’(*rs of c(*rt!iin typ(*,s are most 
common, ]>robably beeansi*, under the (*xistin.g conditions, tlicy wer(,* 
b(*st titt(*d for pr(*servat ion, and not b(‘cans(* tln*v V’<*r(*. most common 
in the tlora. Plants f(>ssiliz(*d af’t(*r l)(*iii.g di ift(*d long distan(*(*s can 
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ii(‘V(‘r so (*on*(‘rt an idea of llie llora of tla^ linio as tliosc tliat arc 
cntoiiiV)cd where th(\v I’clI. It is ^T<>atly 1 o l)c (l(*sired that iieai- shore 
Idrinal ions of' tiu^ eijoeh now in (inestion (‘ontainin*^’ 1‘ossil ])lants iiniy 
b(‘ diseovered. In that eas(‘, the al)S(‘ii(‘e ol‘ types in the t'ossils wonld 
nioi e ])rol)ably indirate tlnar al>senr(» in tlie flora. 

Wliil(‘> the ('onditioiis nnd(‘i‘ whi('h they w(n*e jireservcMl indirat(‘ tliat 
lh(‘. (^ileii Itose fossils ])rol>al)ly ‘ 4 ’i\'e ]is a v<wy iin])(*rleet idea of' tln^ 
lloia ol'th(‘ tinier, tlH^ainonnt of material obtained is not hn\!L;’e (*rion^h 
to .a'iv(* ns mm'li eonlid(>nee. in any ii(‘gative eonrlnsions eom^(‘rnini<’’ tlui 
eharaeter ol't.h(‘ 1'rinity llora. dV) this must be add(‘d the fa(*t that the 
plants ai‘(M)btain(Hl t'roni a siiyule very small area in all th<‘ vast ex- 
])anse of the Trinity beds. Tln^ eollecdion wns eontaimsl in livr<|i]it(‘ 
small box(‘S. The in’rc'atm* part of tin* material is in the form of dnpli- 
eat(‘Sofa few tyi)eSj and tliis shows that l\lr. llarv(*y obtaimal as I'nll 
a rej»r<‘seiitat ion as was possibh‘ of the forms found at tin', lorality. 

Prof. Iv()b(‘rt T. Mill, of1ln‘ U. S. Geological Survey, established tln‘ 
snbdivisions of the Low(‘r (Ji-(dar(H)ns ol‘T(»xas now i;‘('n(*rally ae(‘e])ted, 
alb'r determinin.n' tiie trn(‘ oi*der of sneeession of t ln‘ Ibi'inations of tliat 
•^rejit stat(‘. Ib‘ j^ives foi* tin* Lower Cretaeeciiis tin* followini^' gronpingSj 
the Comaindie s(*ries formiiti*' the base* ol‘ tin* (h c'taeeons : 



In a letter to tin* writer. Prof*. Hill states that tin* Gh‘n Pose fossil 
l)lants oeenr in a lenticular mass ol‘ line sedinn*iit, in a chalky linn^ 
mass Ihll of inariin* fossils, about 250 le(*t abovi^ Ihe bottom of the 
Trinity Division. jve<‘ording to him, then* is no break b(*tw(*<*n the 
liasal Triinty sands and tin* ( lh*n Pos(^ beds. Tin* hdler r(*pres(‘iit d(*- 
posits laid down in d(*(*))(*r waters fai*th(*r from land. 1die Tiiiiity ba 
sal sands w<*re fornn*d as the sea. advanced from its present onl line 
across the whole* stab* of 15*xas. 

» 

Attention may ln*re be. ealh‘d to the similarity in Hn^ (*onditions at 
te*ndin.i;' the formation of the 'Jhinity beds and the Potomac b(*ds, as 
found in \'ii\^inia, which latti*r hold a fossil llora in*arly allie*d, in its 
(»ld(*r eh‘iin*nts, to that ot' the O^riiiity. The Potoimu* b(*ds of Virginia 
(I In* low(*i’ Potonnn*) contain tin* fossil plants in h*nlicnlar beds (d‘ clay 
which lie in tin* sands and otln*r coarse* mateihils, tin* clay bt*ds i(‘jne- 
sentin<i‘ (‘d(li<*s in tin* ninjni<*t wat(*rs. 1'ln* Virginia Pedonnn* sands 
and <;*rav<*ls w(*i*e* laid down in shallow shore wat(*rs, in a progressing* 
subsidence*. Uni in the* e ase* e)f the* \"irginia heels we* ha\'e* no evidene*e 
that the* snbsidene'e* was snftie*ie*nt le) prodne*e* lime*ste>jnx 
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DESGRlfTION OF THE SPECIES. 

EQUISETACEiE. 

Equisetum texense sp. uov. 

PI. XXXVI, Fig. 1. 

Stems small, 3 to 4 millimeters in diameter. Average length of inter- 
nodes, 1 eentimeter. Slieath swollen, average length, 5 niillimcters. 
Character of teeth not certainl}^ made out, but ap])arently they aie 
nariow and about twelve in number. This E<|iiisetnm is much like 
E. Burcliordtij Dunker, of the European Wealdeu, and resembles also 
E. virginicvm^ of the Potomac formation, but it seems to have been 
somewhat larger than the latter. It belongs to the type of Ecpiiseta 
with small stems and swollen sheaths that is eharaeteristie of the Lower 
Cretaceous, These threat ]>lants, E, JUtrrhardfi^ E. rirgiuieum^ and E, 
fe.rcnsej are all (dosely allied and are, perhaps, somewhat varying tyiies 
of the same sp(‘cies. 

Only one specimen was found tliat showed the sheaths, and in this 
ease the preservation was not ])(‘rleet enough to make fully known the 
shape of the t<'eth. There are, how(*ver, several imprints which ap 
]iear to have been made by ])ortions of the stem (d‘ this ])laiit. The 
tumid charactei* of the sheaths, liowever, is well disjilayed in the more 
perfect specimen. The considerable length of this stem, its rigid na- 
ture, and the apjiearanee of the sheaths, remind one of Casuarina. 

FERNS. 

One of the most peculiar features of the flora collectiHl at Glen 
Rose is the almost total absence of ferns. Generally in any eolle(*tion 
of older Cretaceous fossils ferns are among the most abumlant, forms. As 
these Texas fossils are ineserved in sediment aceiimulat<‘d during a 
progressing subsidence, we would expect them to show a large ])ro])oi‘- 
tiou of ferns. This, however, is not the ease. Only a single imprint, 
with its reverse, was found belonging to this group, and this is the tip 
of a pinna or pinnule, which is too small to permit the character of the 
plant to be made out. 



Sphenopteris valdensis Heer ? 

PI. XXXVI, Fig. 2. 

A small specimen was found of a fern of Wealdeu type, closely allied 
to, if not identical with, S, i^aldeusis, described by Heer from the 
Wealdeu of Portugal, The specimen is too small to ])ermit tlie posi- 
tive <lcterinination of the plant. The fragment seems to belong to the 
terminal ]>ortion of an ultimate pinna. As this portion of a fern often 
difters much trom parts lower down on the pinna, it is of no value to 
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dotermii.(^ c*lKn:i(‘t(‘i\ TIk' pimiiilos; or larini;r Iio v<‘ tlu‘ nju row rlonojito 
sliiiptx tlio obIi(|uo iiis(M‘lion, :md tlu‘ linn <‘onsislcm*y »;‘ivon lor *S’. 
nildcnsis, Thi^ iier\ (‘s wore' not (list inrtly simmi, but apin'm* to l>e‘sin.i»U' 
in (‘ncli hirinia or piimultx ns in tlu‘ plant from bortipual. lltH‘r’^ iiUm 
tilit's Ills jilant with S, fl fi</lvri, i^ttini;-s, and with rhuutixudia nrrrosa 
l>nnk., ol tin' \V(‘aldtMi ot‘ Hanover. This typo of f(‘rn soi'ins Ic) ha\T 
lu‘(*n a 1*0111111011 one in tlio NVealdon of lOnropiv 



rvoADs. 

'fhe (*yt*ads, altlion<>li not vory abundant in the Cdon Koso fossils, 
stand no\l to I ho oonitbrs. 1'hoy aro in a M'ry fra.onii'iitary oonditioii, 
but still snllioi' to ('iiabh' oiii' to dotoi’inino, m a nnmbm* ol* oasos, tin.' 
(.*liarai*t(*r of 1 1n' plant with soino om taint}'. h\»rtunah'ly tho I'liarai'tor 
of some (d those forms is so marked that they aro readily ideiitiliod. 

Dioonites Buchianns, var. rarinervis var. iiov. 

PI. x\x VI, Pi^'s. a, 1. 

This plant a,uroos in all rospi'i'ts, oxeejit tho nerves, with the typieal 
Piotimics IhicImuiKs. It has iln' same thiek diirabh' epidermis, tho same 
sha]>o, dinionsions, and mode of insi'rtioii of tho loallots, and tin' same 
oharaotor of stem. Tlu' ni'rvos are stron.aor, Ibwi'i* in nnmlior, and 
more remote tlian in tho ty])ii‘al Ibrm so eonmion in the I'olomae ol' 
Viro;inia. They fork near tin' bast' of tin' loalh'ts, but have tin' iilti 
mate brain'hos only live to si'von in nnmbor. h'i^’. o i^'ivos a portion of 
a loaf of inedinin sixt' and shows tho insertions of li'ath'ts. Fiif. 4 reine 
sonts a ti'rmiiial i>ortion iTf a h'alh't of larixe size showin^i;* the norvt'S. 
A eonsiderable number (liv(' to six) of sjiooimens of this plant, wt'ie 
foninb and if wi' may jiid<i(‘ tVom this, it was one of the more eoinmon 
eyeads of the Glen Kose region. 

Dioonites Buchiamis 

PI. XXXVI, Fig-. 5. 

This ])lant. tirst found in tin' ('arjiathian Hrg’onian beds of Grodisi'ht, 
and later soon to bi' dist ribntod in .ari'at abnndain*!' in the Totomae 
strata of Virginia, was without doubt prosi'iit in the Ti'xas 'I'rimty llora. 
It is, however, ((iiito rare in tho ty]d(*al form as a fossil in tho GIi'ii Koso 
strata. At least two wi'll i*haraetori/ed sjioeinn'iis of it, ditforiiFii’ in no 
rospoet trom tin' \br^inia tbssils, have boon obtaiin'd. Tin' spooimens 
show the usual lino olosoly plai'od norvi'S of tin' true />. liurhitnuis, 
oovi'ied with a tirm dnrabh' epiih'rmis. As I have ('inlt'av’ori'd in ]\vc 
vioiis statonu'iits to show, no (*onelusion ('an bo safi'ly drawn from tin' 
rarity of the fossils as to the relative abnndanee of tin* form in tin' 
Trinity llora. 
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I*K0CKKIHN(JS UK THK NATKjNAI. museum. 2l)f) 

Diooiiites Buchianus, v:ir. angustifolius I ’out 
ri. XXX S I, (>. 

Ill Hie Potomac strata of Virginia a J)ioonitcs was I'onml with leaflets 
iniieli narrower lliaii tli(* iiormni form. As it did not graduate into tlie 
normal /K /j//c/u'a/u(s, uwl api>ar(mtly was not an aeiadcmtally nari owed 
form (jf that spe('i(is, tin* writer in ^Ion(>^ra])h xv ofthc* publications of 
the U. S. (leolo^ieal >Sm v(^y, Paid l, text, ]>. ISo, jirojiosed to consider 
it a variety. Tin’s iiai row Inrm is jircsentiii tlniT(*xas r(*^ion, as is shown 
in one well (characterized sjxM'inien. This specimen shows leaflets 
exactly like those of the Virginia Potomac. 

Dioonites Dunkerianiis 
IM. XXXVI. Fi;<. 12; IM. xxxvii, Fig. I. 

Leaves large; midrib V(*ry strong; leaflets spieading, closely placed, 
somewhat thick(*ii(*(l at base, slightly and gradually narrow(*d toward 
their liases; atta(ch(*d to the sides of’ the midiib, as in I). Jiachianm^ 
with a slightly i)roti act(*(l and (h*current base, narrowly linear in shaiie, 
obtuse to subacut(* at tlie tijis, very thick and leathery in substance, 
with a hrm duialih^ (‘pidermis, attaining aiijiarently maximum length 
of 15 centimeters and a width of to 3 milliiiKders; in*rves obscuie, 
ajipai ently live to six in numl)(‘r, very slender, and immersed in the 
thick leaf-substam e. 

Several fairly wcdl ])ieserved S])ecimens of this noteworthy plant were 
obtaiiMMl. Th(?y apparently belong to the middle and niiper ])ortions 
of the leaf, and the basal and terminal ])oi tions were not s(*(*n. Tin* 
si>ecimens are somewhat distorted, so that the angle made by tlie h*af 
lets with the midrib (;an not c(*rtainly be made out. They seem to go 
otf at an angle of about 15 degrees. 

This plant agr(*es so well with />. Dunl'erUimis (Gfip]).) Miipiel, from 
the Wealden of Hanover, thatitcan not bi* s(*parat(‘d from it. It clearly 
belongs to the sanui grains with />. Buchianus^ wherever that may be 
]>lace(], but is d(*(*idedly distinct from it. Si'ln nk, in de.scribing* />. 
DnuherlanuHy gives the length of the leaflets as 1 to i.i centimeters. 
I do not understand how he obtained these dimensions, lor (m PI. xv. 
Fig. 1, of the same work he gives a fignrr* of this [ilant which shows 
leatlcts 7 centimeters long with the entin; length not ])r(‘.served. That 
tln^y were consideral>ly longer is shown by the. fact that a leaflet 7 cen 
timeters long, with tlie end brok(*n off, shows no dinnnution in width. 
SchenlPs ligure represents tin* leaflets as tin*}" *are shown in tine Texas 
iflaiit. Fig. 1, Pi. XXXVII of this paper, gives a poi tion of a la rg(* leaf 
with the leaflets of only one side i)res(*rved. All of tin* width of the 
midrib is not ]ues( 3 r\ (*d, Init its great siz(*. is indicated in the specimen. 
IM. XXXVI, Fig. 12, gives a specimen with a smaller midrib, showing its 

* “ Die Fossile Flora der Nordwcstdeutscheii \V«':ildeii f'oniiutioii,” pp. 30,31. 
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eiilin‘ Ik In this l;iltt‘r S])eeinien n iimiilxM’ of the lenllnts altaeliod 
to the riglit-liand sid(» of th(‘ midrib aro donblcxl ovn* to tlie l(‘ft-liand 
sidOj so that with easnal iiis])C(*tion they mi<>iit ^ivo an m^roneoiis id(*a 
(>r thm'r mode of insort ion, 1'h(i t(‘xtiiro of tlio ])lant tii;'un*d by Sohonk 
sooms to havt‘ Ixxai similar to tliat (>f tlio Texas form, for both show a 
wrinkliiFi;’ at l i^’ht an.ales with the length of the h‘atlets, due to shrink- 
ing’ in dryini^. 

It is viny (lithenlt to si‘e the nerves, as they a|)])eai‘ to bi‘ v(n\v slender 
and areimnu‘rsed in the leaf-snbstain*e. The (ontimdion prodii(*ed in 
th(‘ tieshy leathds ij;'ives sound i in es (l(x e})tive tbrms. In soin(‘ (‘asi‘s two 
longitndinal folds, near the emitcn^ of the leatlets, ajiixmr as strong’ 
nerv('s, and sometimes the spai’e Ixdwtxni tlnmi tak(‘son tlu^ a])])earam‘(‘ 
of a strong singh‘ nerve, givingthe plant the appearanceof aCyeadites, 
At lirst 1 was led to think thattln^ jilant beloiigiMl to 1 his genns. I am 
not then snr])]*ised that Danker^' (h’sca ibixl a fonn of this plant as ([i/ea- 
(iUcs j}forrisiain(s, 8(‘h(‘nk eoi-reelly unites it with />. Ihuilrriinivs, 
notwithstanding tht‘ fa(‘l that. Dmiker’s tignre r(']>resmits the leatlets as 
nearly 8 eeiitiiinders long with the <‘nds not ]n’(‘sm ved. 

Podozamites aentifolius IXmt. f 
IM. xxw K FiiJj. 7. 

Only a single s]>eeimen was found of* a })hint that may Ix' identical 
with r(Hlu:amitrs arutifoli us Font., of tln‘> Fotoinae. Ibrination. This is 
repr(‘seiitt‘d in FI, xxxvi, Fig. 7, It is tln‘ basal iiortion of a small h*aHet, 
narrowing to a pixlieel at base*. It has (pdt(' tine nerves that fork to 
wards the base, tin", braneln's Ixx'oming paralhd. 1Mie size of the leaf 
let and its sliajM^ towards tlu‘ base agi*(‘e ipiite widl with the lh)loma(f 
]dant,t but of (‘onrse the s])ecim(m do(‘S not ])erniil positive* identifiea- 
t mn. 

It should be stat(‘d that both tin* sp(*<*it*s h(*re giveni as Fodozamites 
may belong to tlx* ge*nns Nage*i(>psis as d(*t(‘i‘miix*el by the writ(*i’f from 
(he Fotoiinn* flora. Th(‘rt* are no e*hara(*f e*rs in tin* basal portions of’ 
singh* d(*tarlu‘d h*atl(*ts that will distinguish tin* t wo g(*in*i a. Tin* tips 
of d<daeln*d lealh*ts, how(*^'er, show distiin'tions. fbr in FeMlozamites 
the n(*rv<*s towards tin* mnls of’ tlx* leafh'fs eon vi*rg(‘ and nniti* more or 
h‘ss, whih* in Nag<*iopsis tln*y rontinne paralh*! but are usually moi’e 
elos(*ly phned towards fin* tips. 

With ref(‘rene(* fo (he e'(*nns Nag(*iopsis, it may be statcxl that when 
its d(*t(*rininat ion was made from the study of the abundant mateiial 
obtaiin*d from fin* Fotonnu- Ixxls of \drginia, t In* wiit(*r had not l)e(*n 
able to s(*e sp(*einx*iis of' (In* h*aves of' tln^ Nag(*ia se<*tion of Fodoear- 

“ Mminginpliie <lrr Xnr(l<leiUsHi«*u \Vi'ahl<ail»iltliini^,” p. H5. PI. \ IK t'i.sj;. I. 

♦ Mnimgrapli x\’, F. S, ( Siirvrv, Pari i, li*xt, p. ISl ; P.irl ii. plat«*s, PI. 
Lxxx\ , Fi.ix. 10. 

fop. (it., l*arl I, text, p. 
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pus. Descriptions of llic I(‘avcs were relied ui)on. Since tlnit, owin^’ 
to tlie kindness of ii fritnid residing in JiijKin, botli tlie leaves and fruit 
of Idrins of 2s"ag(‘in, lniv<‘ l)C(‘n ])rocui ed. Tin* l(‘:ill(‘ts in (^very respect 
nre identical with those* of ^ageioi>sis, while* the nutdike fruits cleesely 
resendile* some of the snie)e)th, ronnele‘el forms elesea ihed in jMe)ne)gni])li 
XV, as Oycaele*os])ermnni. It will be noteel that similar fruits aie 
Ibund in the (lien lte)se fossils. 

Podozamites aiK'oioH f 
l‘I. XXXVI, S. 

A single s]>eciinen of the basal ])e»rtie)n of a h‘atleT was found among 
tlie (lien Kose Ibssils, whiedi seMuns to be^ a Podozamites. Tlie leallet 
narrows to the* base, as if* te> foian a ])eelice*l. The nerve*s aie strong, 
fork near the base*, then be*e*ome ]>arallel. They are rather re*me>te, anel 
may belong to a Ibrin like /\ distaittinrrris of the* Pe>tomac of Virginia, 
but the leaflets are mne-h small(*r than any slie>wn by tinit sjiee'ies. 

Zamites tenuinervis Font. 

PI. xxxVM, Fii(.s. r», 1 ; PI. xxxviii, Figs. 1, 2. 

A consielerable^ nninbe*r of* spee*ime*ns were founel of a e*ycael not to 
be distinguished from Zamitrs irnnhicrvis ofDlie*- Ihitomae*. of Vir- 

ginia. This is )>y far the nie>st common eye‘ael in the (ile*n Pe)se* 1‘ossils, 
ainl it is imteworthy that it is ele*e*ide^dly the most e*oininem Zamite*s in 
the Potomac flora. As is the ease with the Potomac fe>ssils, tlie leattets 
are founel eletae*he*el, showing that the*y were easily se])arale*el freim the 
ste*ni, leaving a base with a sinus. The only elitfereii(*e* between the 
Texas anel Virginia forms is Ibnnel in the fae*t tlmt some* of the Texas 
leaflets slmw ii(*rve*s rathe*r more remmtely ]daee*el than those se*en in 
aii3M»f the* Potoina.ei forjiis. Tlie curving shajie found in se)ine* of the 
Potoniae; fossils may be se*en in some^ e>f the (lle*n Pose* forms also. 
Fig. 4, PL xxxvir, may be coni])areel with Fig. 1, PI. i.xx ed* Moimgraiih 
xve)fthe United Statens ( le*ede)gical Survey. PL xxxvn. Fig. of this 
pape*r gives the end e>f a leatlet ; Fig. 2 shows ape)rtion e)fone*e)f the broad- 
est leatle*ts, anel Fig. 1, PL XXXVlli, re*prese*nts ]ie)rtions of thre*e le*atle‘ls 
that were apjiarentl}^ attae-heel to the sanies stem. This plant is ]ire*tty 
well e*harae*te‘rizeel, and as it se*enisto havebee*n we*ll e‘stablishe*el in the* 
Trinity dora it is iinpewtant as sheiwing a lesemldanee between that 
and the Potomac flora. 

caiNlFEUS. 

( Anifers are, as stateel be*fene, ]ne*ele)niinant forms in the* (lien Pose 
fossils. They ])reelominate*- in the* nninl)e*r of spe*e*ie*s, anel es])ee‘ially in 
the ])arts e>f certain (brins e*apable of witlistaneling h)ng niimei sion in 
water. The* twigs eif snedi ])lants as Frenelo])sis, e‘ove*reel with a-ele*nse 
epielerniis, anel tlmse ed‘ P>rae*hy]ihylium, ]>rote*e*te*el by their imbrie*ate^el 
dense leaves, the eminpact e*eme"s of Pagiojihylliun, anel the thick 
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l(‘:i(li(M*y Ic'iivt's of jxu/injihjfllnidrs wvv by far llu* most (‘oiniium 

(bssils. 'Hk' iiioro IVai^ilr fonns, lil<(‘ SibMMioh'pidiiiiii, liariro|>sis, cic., 
si^^iiilicanl )>y lli(‘ir l arily. Ow in^’to tlu‘ farl lliat llu‘ parts ol' I Iu‘ 
plants \N(at* prohal)ly not ro\tM’(‘(l willi siMliiiuMil as llu\v IHl, it is 
iinpossihl(‘ lo ( I (‘h Tin inn iVoni I 1 m‘ ivlat iv<‘ almiulaiic(‘ ul' I lii^ Ibssils any 
I hin.i; (•(mc(‘rnin,a' iiiiiiKaical rnlalinnsnl’ llu‘ plants in tlin (lora. 

ft.bictites Linkii (Iummm.) UmiK. 

I*l. \ \ \ \‘M, Fio-. 2. 

'rii(' (ill'll Kosi' fossils fnriiisli two or t lin'o spncinn'iis of a conifor tliat, 
a»iro('s clost'Iy with d/>//7//r,v iduL’ii as di'srrilH'd and fij^iirnd by Scdu'iilc.’^ 
Srlionk’s limni'S n'prosc'iil drlaidn'd l(‘a\'os, but tlu' d\‘\as fossil is tin' 
(‘lid of an nltiinatc' tw i.i^w itli si'vc'ial I(*a\a‘s at tadn'd. ddu‘ (‘xad. nio(b‘ 
(»f a I bodiinnit of llii' l(‘a\(‘s is not shown, but thi'y, unliko tin' ('('plia 
lotaxopsis of lli(' rotoiiiac, a typi' soim'wlial similar to this, arc scat 
t(‘r(‘d around (he, sti'in and tapi'r ,c'rn(bially to tli(*ir basi's. ddn' Ulna's 
arc' vc'ry ri^id, coriaca'ons, linc'ar in form, w ith cditiisc' lips. Only one' 
,i;ood I ip was sea'll, and t he', c'liiari^inatc' tcatiirc' nic'iit ioiic'd by Schenk 
was not (disc'iwc'd. ddic' midrib is single and stroiii;’. It is cpiite rare' 
anioiyi;' tin' (lU'ii Ibises fossils. 

Laiicopsis longifolia Foul. 

I*l. \\ \\'i, Fig-. |i. 

A vc'iy distinct ly dc'liiK'd ini|)rint of a small cylindrical stem w'as 
found amonu’ I lie* ( l It'll Ibist' fossils. I( has a distinct pit ting, with small 
dt'prt'ssions I hat apptairto bt' Hit' sears of tallc'u It'avt's or lea f biindlt's. 
Altai'lit'd to lilt'; slt'iii which is proiiort ionally \t'ry large', are tin' bases 
(d* st'N’t'i al vt'ry narrow It'avc's. ddit^ lea\ c's appt'ar to have' bee'ii tlire'ad 
like'. 'Pile' stem anel the' le'a\es are' e'xactly like' some ol' those' of Lari- 
coy>.v/,v (b'scribe'el by the' writer* frt>m the' I'eilomacof \drginia.t 
All the' cliaracte'i's agre't' se> we'll with those' ed' the' reitemiac ]>lant that, 
all hough the ainoniit of Ihe^ material is ve'iy small, I have ne) lu'sitat ion 
ill re'gardiiig tliisd'e'xas fossil as /„ Innifi/oUa. 

'file' lu'rve'S ed’ the' le'ave'S coiilel not be' made' out in the' (lie'll Kost' 
spe'cime'ii, but. llie'ie' is iiotliiiig to iiielicate' that tlu'y are', imt single in 
e'ach U'af, as in Ihev Fe)te>mac fossil. 

Spliciiolepidiiiin Slcinbci giaiium, vur. clen.sifoliuin I 'on I 
FI. \\wi. I'ig. lO. 

St'\'('ral spe'ciine'iis ed‘ a e emiler we're' (blind that aiipe'ar lo be'iele'iili 
lie'el with Sidnuith pidhnii Strnthrrfiiiuninf, var. (Irnsi/olidw. 'Phis \ari 
e'ly w as (b'te'i mined by the' write'!* iVemi the Ibdoimie* ed* Nb’rgiiiia. 

' “ I'ossdo Floj‘:e elcr Norelwoshlriilsi'lirn \Vr;iMcufoniKil ion,*' pp. !lll, 1(1 Fl.\i\, 

I'igs. 1 .o. 

I .Monngrnpli \\, F. S. (li*o1ogn:il Snr\«*\. I'orl i. h*\l. p. 221* 

.sMinr wnrU. Fall ii. plab s. FI. e i.\\ in. I'lg. 



e'oinparo oi* lln' 



i'K'o('!:i:))iN(MS oi'^ 'rill': na'I’ionai. aiijsi-:(;m. 



voi,. XVI, I 

lhi):{. J 



2 ^;!) 



Irjiv (^s of I Ih‘, ( 1 Ini liosr rs|M*( i;i lly I1 h‘. hil.4‘nil on(‘S, 

iKiri'ow, jiri4‘jihir, :iimI iMriirv<‘(l, nl) rlos4‘ly nowdrd. Hk*. |d;iid>K 

;i;4r4.M‘ ly wiili of I h<‘. roi iHS,’^ r4‘S4Miil)liii^ nmsiy Hios(*, 

\vill» llhunost iiiid 4Towd(‘d Irjivcs. SoiiMi ol' 

show mMi(‘VoIo|H*d l(‘!iry buds, ;is niny bo. s<‘(*ii in soiih*. (d‘ I In*. \'ir^ini;i 
fbrnis.i 'rin*. S|)(‘.oim(‘iis :iro low, probably )h*o;iiiso, iJni jinrls rd’ (his 
phinlM'oidd not withstand lon^‘ iinnunsicm in w:it(^r nnd tiiinsporintion 
to il. dlsbUMM'. 



Finns k|mm m%s i 
n. wxvi, Ki;r. II. 

o.ollootion of fossils IVom (Ihni Ifoso, (*onljiins :i low s<*:itlorod, 
(Mi(‘ iMivo^l h'ji V4‘S, siioli ;is nit*, shown in IM. xxxvi, II. ^rio'y 
in(Mnor(WiU;ioh(Ml, ;ind ;n(i :ilw;iys so brokoii t,li;if only short bils ;i 14* 
visibh‘, whi4di iMivor sli4>w lh(3 I ips 4if I h(5 h‘:iW(!S. I'Injy Inivo a wi4|lh 
of al)4iiif I A inillini4*t(3rs, nnd I Ii43 h)n^4‘sl sp4‘4*iMi(*ns lniV4‘. n h‘ji^lh 4)f 
jd>oiilo o4*nl Iin4‘f4n’s. 1di4*ir d4‘oidnoiis 4!hjini4d4*r, iumtow, ri;4i4l form, 
with only 4>ii4‘. norv4‘, indio{ii4‘. 1 hat; fli4‘y jir(‘, a; sp(*oi4‘s 4>f Ibniis whi4di 
can Ji4il !)(*> at j>r4iS43nf nior <3 aooiiialcily 4l4‘t4‘i niin4*d. 

BrachyphyJiuin texeiise hj). iiov. 

IM. xxxvm, I» 5; !'l. xxxix, l*’i‘^H. 1, \a. 

Tr 434 *,s or slii'ubs with all 43 rnat (3 and ]) 43 nnltimal 4 i branch 4 ‘S in oik* 
|»laii(^, spi 43 adin;;' rather wichdy. ^l'h (3 idtiniati*, biaindn^s arii usually 
fonn( 3 (l l»y th (3 tliidiotonanis foi kin^^, at 43 ()iisi 4 lcrabh 3 intervals, of tlui 
pmmltiinatc ones, blit tli 4 ‘.y ai (3 sonl( 3 tinK^s si>arscly (list ribiitiMl alt( 5 r* 
natcly towards th (3 tm ininal ions of tin*. Iatt<*r. ddi 4 * ultima I (5 branolM‘s 
arc 3 slioi’t, stout, 43 ylindrioal in form, obtuse, ii 4 >t tapmed towards tlndr 
tips. All th(i bl anches werci 4 *ovcr(*d witli elosidy iiiibrioat.(‘d, leathcny, 
thi(dc, s(;aJc'Iik 43 h‘av(*s, wliieli had a dense, v(*i‘y dura])]e epidcuinis 
tliat in it s ])res(*nt (Condition l(mks lik (3 enamel. I'lui leaves vary a litth* 
in slnipi 3 with ag(*. M' 1 k 3 youn^ lea-V( 3 S are Ijroadly elliptical, th (3 oldm* 

oiK*.s broadly 1 ‘hombic, l( 3 ss 4 *(mimonly niori 3 or h^ss j*oiind(‘d. Xearly 
all the l 4 *aves had their (aids prolonged int(» tlui Ibrin id* a siibaciito, 
lancet-shaped tip, which Is usually imairvcMl in the laleral h‘av(3s. 
1 di 4 ‘y ai’(*. sti‘on;*ly l{(*olod towards their cuds, and the. k'ool i’unsba( 3 k in 
tli 4 i body of tin* leaf some distancit, l)iit. iloos not ]»ass to its base, ^riio 
loa\a*.s arii often d(*(aissale, in four rows, but are soiiKdimes spirally 
arran^ 03 (l. 

ddi 4 ‘. pro]>able oomjs ai*(i iiairowly oval to oblong, about I 04 ‘ntim 4 d 4 *r 

/ Conipfiro Monograph XV, IJ. S, (oailogiral tSnrvoy, I’ju t n, platuH, J’l. (;xxxi, 
Fig. !{. 

I Un<iy !M. oxxxi, Fig. 1. 
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III llii('km\s.s ;niil HA ri'iit imrl (M s inlrnulh. 'I'ho rliar:irtor of IIu'mmIos 
nl* tluM-oiir ^^:ls uo( niadi^ onl, I'lh' iuoImIiIi' slainina(t‘ aimails aro 
oblonu* to r\ limhit-al in form, rovortal w i(li rlostdy appn'sstvl ainl im 
l>ncaU‘(l s(‘al(‘S tlia( are' ollipt iral in sliape'and liave'al I he'ir rnds aruti' 
predon^uat ions ( lia( aro abend ball* as le)iiii' ns ( lu' body ed‘ ( he' scale', d’hoso 
aiiu'iils aie' abend Id inillime'b'rs hni.u' aiiel d. inillinie'l e'rs Miie-k. 

Nunu'rons spe'e'ime'iis ot‘ lliis imle'w enlhy plaid eere*m\ aiul it \^as 
rh'arly M'ly cenmne>n in tiu' ddinity Ihnn. 0 idbrl nnah'ly the' thick 
e en iae‘i'e>ns h'a\ e's ha\ (' a ^re'at te'nelcne-\ te> pe'e'l edV tienn the' stenit', and 
he'iie'e' spi'e'iine'iis lianelh'el withenil uie'al e*aro are' e'asily spuih'el. 

ri. wwiii, I’dii*. e's a pent ieni ed‘ w liat w as a brane-h ed* e'enisieh'r- 
abh'si/e'. It she>\\ s w ha I se'e'ins tee ha \ e* be'e'ii e'eimnieni in I he' plant , \ iz., 
t he' te'iiele'ncy e>t* tile' (wl^u's te> elive'i .lie' at (irsl wiele'ly tVenii t he' ste'ins \vhie*h 
jiive' t lu'in eelV, anel tile'll te) eair\ e' np\N arels (e)Nvarel the' e'liels ed* the' main 
bra iie'lie's. 1 his tiii'iire' shows alse» the' elie'hedoineiiis iiioeh' e>t elivisioii e>t 
the' braiie he's, \\hie*h se'e'ins to have' be'e'ii the> nieest e'eiininon, 

I'l. \\\i\, b re'pre'se'id s t he' e'liel eel* a e'eenipoiinel braiie’h tliat is 

innedi .s'lnalh'r than that liive'ii in I'iu\ d, whie h is tlie> niielelh' peertieeii oi' 
the' braiie*li. 

In ri. \ \\i\, Kiii'. I , t he' arraniie'ine'iit ed* the' nit iniale' twin's in an alle'i- 
iiale' nianne'r, a le'ss e'ennnieni nie»ele'. is se'e'ii. Some' eet* I he' ultimate' twiii's 
in tliis spe'rime'ii u e'ro liroke'ii edV, se> (hat llu> iiltiinate' iironpiiiii' is ne»t 
tiilly she>wn. ddie' enily eenie' toiiiiel \\ hie'h e*an with in'edeabilit be' le' 
fe'ire'd le>(his Ibae'hyph.N ilnni is lliat li'ive'ii in 10\n. d, PI. lU. As the' 
stenie' in split t iiiii* earrie'el e>tV tile' iippe'r snrtae’e' e>l* t his e'eeiie' t he' eharae'te'r 
e>l the' se*a le's was ne»l niaele' eeid , w li ile' its el inie'iisieens aiiel sha pe'» a re' we'l I 
elise'leese'el. IMie' se*ale's .se'e'iii te> liave' be'e'li rathe'!* tliie'k (e)warel tlie'ir tre'e'i 
e'liels, w I'eliie'-shape'el (eiwarels the'ir base', and tee have' e>ve'rlappe'el e>iie' 
aiie>the'r. 

The' small anie'iit re'pn'se'ide'el in PI. xxwni, hdii*. t, nuist pre»bablybe' 
leeii.us te> (his Ib’ae'liyphylluin, be'iiiii* 1 he' s(amina(e' anu'iil . d'he' shapo 
e>t its se*ah's aii'ie'e's we'll witli Iheese' ti.ii'iire'el by Sape>»*ta^ re>r />. f/rne'/Ze', 
bid the' anie'id IreMii Te'xas is nnire' sh'iieb'i* or e*ylinelrie*al in shape'. 

This plant is me>s( pre>babl\ a ne'w spe'e'ie's. It is ])re)bably ne'arer 
/>. Moronhuntm PreniiiH., than any pre'\ ieiiisly eh'se*ribe'el spe'e'ie's, bid 
elitVe'rs t'renii this in I he' liie'at e'l* nnitbrmily in the' shape' eif (he' le'ave's, 
anel in the' eeenstant abse'iie'e' ed* any mammillary prenniiu'iie’e' eni thoir 
bae'ks as w e'll as in t lio more' ele'e'ieh'el ele'\ e'hepnie'id ed* a laiie'c't shape'el tip. 

It is e(nite' elitVe'ie'id t*re>in /k cnissicaiilr h'e>nt., e>t* the' N’ir.uinia Pedei 
niae'f in she>w inn* a iinere' sparse' elie'heitennenis brane'hin.n*, in the' elistiiie't 
Ice'e'l, in the' ele'iise'i* e'piele'iniis e>t* the' le'a\e's, aiiel in tlu'ir ]M'e)le)nna( ion 
at tlie'ir tips. 

M';d« onloloiiic Pr;ieiv:iiM'. rkuio-s .inr;issi«im‘s. I'omo in: ad.js. PI. \i.lii, Ki.n. 7. 

t Moiio.nraidi \\ . V. S. do«d«\i;ii':d Stir\«'y, Pari i. ti'\i, p. Hl?l. 
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'’“'(wJ'’] I’KOCKKl»lNC:S OF TIJF NATIONAO MUSKUM. 

Pagiophyllum dubium Hp. iiuv. 

IM. XXMX, 2-1 1. 

Ti’f*o oi’ shrub, willi tin*, jn'iiMlI iniab*. and nltiiimbi twi^js, \v!ii(di 
alom*. \w'ie seen, ri^id, (^ylindriral, and (jiiib*. Hiirk. h avns sirri 

sli;ihtly imbricated, or ovcrhij) by I heir lips, ^\hirh jiic. thin*?iiid )>aie}i- 
iiioit-like, while IImmi* l)iis(*s a^(^ eonsideinbly lhi( kened. 'l'lM‘y nrc 
closely appi'(‘ssed to the. siirtaeii ot I he I wi^^s, and sliow no keel oi- 
inominenee of any kind. They vary imieii in shape, bein;; broatlly ti i- 
anf 4 'iilar 01 ’ broadly elliptical, sonnd iines rounded si d x p uni l i lateral. AH 
ar(i vei y ol)t use a nd roiind<‘d at ( heir t i|)S, and ha\'e t heii* ^reat(*st di- 
nieiisions transverse to tin*, axis of tin* Iwi;^. ^riie epidtu’inis is thin, 
blit a|>)»ar'enl ly ipiite durable, and the. oidi*r siirtaeii of the leaves is 
marked by lines of pits which ai(^ distiindly visilile to the miassisti'd 
eye, the lines eon\er^in^ toward the. tips ot tlie. leaves, and bein;^ ap- 
jiroxiniately paralhd to their margins. 1’hese iinja ints ai c* exactly like 
those siMui on the. (‘)iiderniis ot h'reiielopsis, which is strikingly like 
that of ilie [dant. now" in ijiiestion. Tin*, cones, siiif;I(‘. or in jiairs, at 
tin*, end of slnu t, very stout ultimate bramdie.s, an*, small and ^(lobular in 
rorm, tin* largest s(*en brn’ii’^^ about 15'"'" in diannder, and tin*, smallest 
K'""'. 1'he eone-bearin;^^ brandies have, ii(*xt- iiinbu' tlie. eone.s, l(‘av(^s 
of din’erent eharaeter (Vom tlie normal oin*s. They resemble imndi ab 
breviated |>oinls oT J^'reuflopsis iutriaus, ^Jdiey vary in shape* IVoiii the, 
normal kinds t<i those in which t he ed^e*s (»f‘ t In*. Iea\'es appear as trans- 
verse liin*s nioni or h;ss eonv(‘X iipwanls, and e'oiiea\e downward, only 
OIK* rank of leaves aj)))(*arin;;’ on tin! aiiti*rior siirl’ace <d‘ tlui stem. 

1'li(i se^ales of the c.oih5S are e losedy appK*.ss(*el, small, nuiiK*rous, 
si>irally arranged, thi(*ke*ned at the. tn e* ends, jiroloii^cd into an incurv- 
ing’ S))iny beak likei that of' Araucaria. The*, be^ak be*ing ie*iiK>ve*el 
leaves n se*ar ne>t unlikei that ot Araiie aria, being a rheunbie-shapeel 
d(*]»i e*ssie)ii, much e*le)ngat.e*el transve*rse*ly. 

The S4*ales eit tlie^ eeines, when whe)lly re*nie)veel, as theiy ge*ne*rally are*, 
leave imjirints tliatarei in shape subrhemiljiei Lo bre>adly e'lli]itie*al, anel 
proloiige*el at the 5 tips to a niene e)i* less ae'iite j)e)int. 

This remarkable eoniler is the UK)st ce>nimoii Ibssil at tli(5tlle*n Re>sej 
loeadity. 'I’lie. twigs are ]ie>t S]M*eialIy abuiielant, but the*, e e)ne 3 S arei v"eiy 
nunierems, be*ing inueli l lie jueist alninelant Ibssil. The*y w e*re be>rn^^ em 
the* summit ot stout ultimate tw igs, that generally bre>kee)ira little*, be- 
le)W" the* base*, ejf the ee)ii(*, se> that usually a she>rt; pie*e*e ed* tlui twig is 
founel w ith eae*h e.*e>ne*. Ow ing lo the fae*.t that the* e*xterior of the fe>ssils 
pt (Hem Kose is geiu*rally r’enie)ve*el in breaking the».ste‘ne*, th(!SC])ort ions 
of tin*, twigs attaelied to the*. (mne*s elo imt e)fte*n slmw" the*. e*haracter of 
the leaves, 8til) a e*onsiderable nuinbe*r e>f s]>ee'iniens are founel 
with a few’ ()f the h*aves pretty w ell pre*se*.rve(l. lJnlbrtiinate*ly ne)iiee)f 
the twdgs attached to cones are long enough to show’ nmre tlian three or 
four lepyps, Hence the e*,liaraeter of the leaves on uK)re remote pe>rtiems 
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(*l I h<‘ rniH‘'l)r;ii iirv(‘r mtm, ;iml lli(‘ ol* MiO 

:i hiioriii;i I li‘:i\ rs in‘\l In (Iir roiU‘S into iioi oiU‘S rniihl nrvrr Tk* 
lr;uM‘d (Ml llu' s:iim‘ iiiil nii roiiijuirin^' a inimluM' nl* I 1m‘S(‘ Iwi^s 

i( ran mmmi ilial Oit'i't' is a (Mmiph'li^ Iransitiou rmin 11 k' inosi almor- 
iiial Inriiis {n I lii‘ iHM iiia! oik's. 'TIu' lra\ i‘S on iimsi of I Im‘ iw nc‘\l 
to 11 m‘ roiu‘S arr so iniirli lik(‘ M‘iy innrli sliorl (‘I hmI inUa nodrs oI* Frt n- 
(lopsis ('(fridus llial Idr a lon^- (imr I (lioii.ulil Ilia! (lii‘ roiu's 1 x‘1(Mi;;v( 1 lo 
dial s|irri(‘s. 'Hiis siip|iosi(i(Mi Mas ronliniual by <lu‘ ta<'t tliat Ibis 
I’bvnidopsis lias, in a niiinlMM’ of rasrs, node's on (lu^ sirms that ai’C'. 
innrh slimli'iit'd. IMk' likriu'ss to k’n'ih'lojisis is inrrc'ase'd liyllu' prt's- 
('IMM' of 1 In' liiK'S of si on la I a, m liirli inni'li la'srmblc llms('. of tlial ]dant, 
and by tin' t(‘\lnr(' ol‘ tin' e'pidmiiis, Mliirli is similar to that of 
f'ri'iu'lopsis. 

^rin' \('p'tabl(' matt('r of tin' t\vi,us of this ])lant is < 4 ('in'rally in tin' 
(‘ondit ion of a poM di'i*, inrlos('d in a sin'll rimiposcd ol* ('pidrnnal tissue'. 
( >11 bi rak iipii' 1 1n' stone'- t ho M lioh' e»f ( 1 m‘. inatc'rial e'nimbh's aNvay, and 
tin' rxti'rior sin'll, slmwiipj;* the'- siiajir. of the' h'avi's, is e'Spe'e'ially in'enm 
to be' dc'stroyi'el. On this arroiint it- is ve'ry dilliriilt to ])re'Se'r\'C sjx'e'i 
nn'iis with h'avi'S. AVhe'ie' the', thin tVe'e'- 1 i]»s of t In'. h'ave'S ove'rhi]) on 
(In' thirke'in'd base's of those'- ne'xt above', ine'ssnrc ofte'ii pi’odiire'S the', 
iminint- of a line', so tliat some' liiiit is thus iii\em eif the shape' ot‘ 
the leave's. The', imprints Ihiis Ibrined, lioweve'r,rio neit .uive tlu'ir true 
shaiM'S, as tln\ e>ve'i lappini;' e'lids are not shown. PI. xxxix, Idj;'. li, 
;;ive'S the' shape's ]Me>dnre'eI by Ihe'si' line's, and it M'ill serve alse> to ineli- 
e-ale' the stoutness eif the tM'igs, the one' re'presente'd here bein^' a ])e'iiiib 
tiinate' one. 

The h'ave'S Mere pre)]>oi t ieinally ve'iy lari;e', and e>f the' ^i’eneral tbrin 
of those eif Ib-aehyiihyllnm, but th('.y eh) not possess the thirk enamel- 
like' e'])ide'rniis of that plant. 1'ln'y Inne their basal ]>eirtie>ns Ihie'ke'iied, 
and shoM" very elistinrt- reiws of stemiala. In tln'se fe*alnre's they are 
allied to Pa.iiiojihyllnm ( Pae*hy])hyllnni) more' rlose'ly than to any either 
pre‘\’ie>nsly ele'srribe'd eemifer, ,ind ein this ae*e'oiint I Inne, avHIi innrh 
elembt, plae*e'd the' plant in that ,e:e‘nns, indie*at iii.u’ its ehmbttiil ])e)sition 
by the spe'rilie name' ;_;iven it. It is epiile ]>re)babh‘ that the' idanl is the 
ty]M' e)t* a ne'NV ^e'liiis, in-arly allie'el to rain-aria, anel nnitiipi;- in ilse'lf 
with feature's e>f Arane*aria, senne' eil* llmse' ed‘ P>rae‘hy])hylhim anel Pa 
^iiophylhim. The' type se'e'ins (oelilfe'r fremi Pa^iophyllnm e-hie'lly in the 
Ibnn eif the' h'ave'S. PmfiophjiUnm (Forhjipinfihun) ele'se*ribeel 

by Sa]>eirta, ^ a.ure'e's in its h'aN'es on senne ed‘ t In' laru'e'i* t wa\ii's wit h this, 
bill eitlu'r Ibinis eif this sju'e-ie'st have epiite' elilfere'iit lea\ e's. 

Inelee'el, the ^enns Pae'hyphyllnm, re'iiame'el by lle*e'r Pa.iiieiphyllnm, 
althe)iiij;h it e'an harelly be' ronside'ieel as sharjily eh'tine'd, has, as the 
nn>re' e'e>mnion form e»f h'af, enie' epiite'- elilfere'nt freim any shown in the'. 

I 'r:envJO'^<’, riautos jurasi>iijiu'», Tome 111, PI. uo, I'i.!^. 1. 
f Ihiel., PI, l.l\ , Pif>s. |-o, 
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pl;uit now in (jn(‘stion. Wliil(‘ some h'jivos, ns ^i\Tn l>y Snportn, hiiv(‘, 
ti'JinV(‘rs(‘ly (‘lon^nJrd, ]iior(‘ or l(‘ss I'omidrd, or rliomhio/ lorniSj lli(‘y 
mostly np]X‘nr wit h (dlipl i(* oi* rliomhir. slinp(‘s, idon^nlrd in (lie din‘c.- 
tion of (lie. nxis of (ho s((Mn,'wi(h a (‘oiisid(nnldo portion (r<‘c% iiionM)r 
less roinoto IVom (Ik^, sIomij ort(‘ii iiiom\'inin*, with (In' wlioh‘ h^nl' niiioli 
thiokenod. This ^I'oxns plnnt does no( hn\(‘. tln^so, ^en(nr(^s. 

h‘ji\'os of !\ (hfhitOH ni(‘ V(‘iy lnr^<‘ in propoi ti(m to (1 m‘ dinni(‘t(‘r 
ol'llu*. I wi^s, s(> (lint n single^ lonrol’ton (v\((‘im1s across (lie whole iij»p(‘i‘ 
snr('ne(3 (d* (he stcrni, ns is shown in IM. xxxix, hh'gs. '•) nnd I, which 
ropr(‘s<‘ii(. (h(‘ir more, (‘oimmm lorms. 'The ('ones nro ii(‘;ii‘ly nlwnys 
singh', nt. (In* (ips of short, stout t wigs, lm(> Tk xxxix, h'ig, o giv(»s n 
pair ol‘ oom‘S, which appear at (h<‘ summit o('11h‘. twig. Th(‘ shape, 
and si/(‘ ol‘ (1 k 3 cones o(* this plaid miiiiid one sti'ongly o(‘ those* oT 
H(‘([imia. 1'he< r<‘S(*mldaii(‘e* is inci(*ascd w1m‘I! the* com*. st‘ah*s are re- 
(aim*d, hut have* lost tlu'ir h(*ak lila^ proje*(‘tioiis, d1iis sort of com* is 
shown in IM. xxxix, h'ig. (». IMaj(*xxxix, h'ig. 7, shows th(‘diim‘iisi<msol‘ 
oneed’ the* lai'gc*s(; cones, and also (Ik* chara(‘((*r ed’ Hu* imprints led wlnm 
( h(3 com* scah‘S aie*. r<*move*d. ddiis com*, shows, at ( In*, summit, ed’ the 
( wig which h(*.ars it , abbr(*via(e‘el l(*a\'es, sm‘h as are* i (‘pre‘sente*d in IM. 
XXXIX, h"ig. S, e»th(*r ce)m*-b(‘aring twigs IniN'e* sue*li l(‘a\’(‘.sas ar(3 give*n in 
l*l. XXXIX, hh’g. b. Figui e*s*S ami b give* magiiili(‘d |K)rtieuis ed'the* t wigs. 
Fhde* XXXIX, Fig. lO give*s se*ve*ral le*a ves (‘euisiele*rably magiiilied (e>slmw 
the* lines e)rstomata. IMate* xxxix, h"ig. I I gives a twig te) which a slie>rt 
eone beariiig twig is at(ache*el. 

Frenelopsift vaiians h)>. ih»v. 

PI. M-, I’igs. I -2; ri. \ij, IXgs. I-;{f/. 

bhee* or shrub with p(*nult imate*. and ultimate*, brane*h(*s aleme. e>b' 
({lined. Idiesc*. we*ri*. eiiigimdly e[uite* lenig, siie*e*ulen(, aiiel cylineliie*;ib 
with jednts ed‘ vaiying h'ligth. The* iilt imate ( w igs sc(*m tei h{i ve*. |d{iy(*d 
the p{irt e)f IeiiV(‘S. 'riie* hirge*s(. pe*nul(iiimt(* br;me‘lie*s Imve a \'e*ry 
siindl w'oody 'axis; the* nl(iin;it(3 one‘S iisiuilly show^ little*, eir im woeidy 
tissue. All the br;ine*he*s tbunel Ibssil jippe*ar ;is Ihit, ribbeni-sh;i]ie*d 
strips e>l‘ ve*ge‘t;ible*. nnitter, (M)mpe)se*el alnmst w'heilly ol‘ pju(*liim‘iit-lik(*, 
very eliir;ibl(‘, e‘piele*rni{il (issue*, <*nt at vjirying iii(er\;ils byline's ol‘ 
e*,emsti’ic( ie)ii whie'li re‘]nese‘n(. (he*. iieMles. bdie* twigs lire* very prone, to 
bre*ak {it these*. imeh*s, heiiee* they usually pie*se*nt I he*, Ibrm ed‘ tragim'iils 
witlmii t pre'servat ie)ii eit' t heii* summits {iml base's. The* cpid(‘nnis is 
ni{irke*el by lines e>f deitdike* impiints, whie'h {ire* m>t elis!ine*tly visible*, 
withemt t he he*lp ed‘ ji h'lis. dMie. iiile*rne)de*s \jiry mmdi in hiiigth {iiiel 
ed't(*n iri-e*gul{irly, espeehilly in the. nltinnite* twigs. b'Iie*y semMdiim*s 
{ippear iinitbrmly sheu t je)iiite*d, {iml t hen ar<*.e*X{ie*l ly like* K pnrvennnosa* 
e>t* the Pe>te)m;ie*. Ibrnuitiem e)l‘ Virginia, {iml freuu this (*{mse^ I {it 
lirst tlmught it. id(*ntie‘al with tint id:in1. bdiis nnilbimly short 



** Moiiogiapli \v, IT. 8. e {(‘ologicjel Survt'y, Part i, Ioxl,pp. 21S-220. 

Iboc. N. iAl. bPj 18 
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FOSSIL PLANTS FROM TEXAS FONTAINE. 



)()int(‘(l tonn is shown in Tl. xei, Fi;^’. T1 k‘ most coininon form, 
liowover, shows inteniodos or joints avornginiL;’ about 15 inilliimTers 
in liMiiitii, towards tin* base ot' tii(‘ nltiniatc* twi^s, wlnn’C, m‘ar 

tli(‘ir attaidiinnit to tlio ponnltimatr twi^s, thc\v uniformly are iniiidi 
short(‘iR'(b bein,^* 7 or 8 mi]lini(‘t(‘rs or loss in leniLitli. Tliosc forms, 
wliioli we may ro,uard as tli(‘ normal ones, have an average width for 
tin' J<nnts of about (* milliniot(‘is. This normal foian is reprosontod l)y 
FI. XLT, Fi,u\ 3. Otlioi’ spo(‘iin(‘iK;, howovcM', sliow,i;roat irro.unlarity, the 
Joints varyiiR^’ in hmi^tli aooordini*’ to no rnl(% normal Joints and short 
on(‘s b(‘iii<;* intormixod. ddiis is s(‘(>n in PI. XL, Fi^’. U (‘S])ooially in the 
ia\i:lit lower nltimat(‘ twi^\ The dimensions of the ultimate and i)ennl- 
limat(‘ twiii's do not vary much. The nltimate twii>s must, in some 
eases, hav(^ attained a considerable l(ni«>th, for frajunnujts were seen 10 
(•(‘iitiinetms lon^\ whi(‘h did not liave tin* ends preserved and did not 
show any mark(‘d diminution in dianu'ter. Tin* lai’i^cst twig seen is a 
meiT fragment, and is shown in PI. XLi, h5g*. P d'his sliows the larg(*st 
woody axis, Ibi* this axis ai)])ears to (*onfonn in size to the dimensions 
of the twig. The iiltimat(‘ twigs se(‘iii to have been in their attaeh- 
numt to the ultimate ones i*ather remote* and scattei'cd around them. 
ISome short twigs were found wliieh seem to have been nnd(*veloi)ed 
ultimate twigs. One of these is rei)]esented in I'l. XL, h5g. 2. Tln*se 
forms show abbrex iated nodes which strikingly r(*s(*ndde tin* leaves at 
the summit of tin* eone-bearing twigs of PiUjiophnUum duhhm. 

The leav(‘s are almost always undevelo])(*d. Tin* summits of the 
joints whi(*h should show tin* h*aves, if they were present, almost 
ahvays a]>pear as a bin* of const rietion w hi(*h has various attitudes. 
It may run at right angles to the axis of tin* twig, or lx* incliin*<l to it, 
in both cases being neaily straight. In other eases, and these are 
common, the constriction may be convex upwards or concave* elowii- 
ward. These sueee(*d one another in such order as to indi(*ate that the 
(‘lids ()l‘ the Joints b(*ar undev(*loi)ed teeth or leaves of triangular type. 
In a very tVnv ea.ses tln*re are V(*i*y slightly devtdoiied t(*etli or h*aves, 
which have the form of V(*ry bi’oad, low triangle's. This is shown in the 
form given in PI. XLI, Fig. 3>, wliere tin* right-hand lower ultimate twag, 
on the summit of the third Joint from the attachment, show’s a leaf of 
this kind. 

The almost universal absence* of developed h*aves is mie of tin* most 
impoi tant jioints of diflere*nce* bet w’e*e*n this iilant and F. panrnnnosn, 
for in this latter visible le*aves are* epiite* common, and of tin* charae*te*r 
of those occurring w illi (*xtre*nn* varie*ty in theTe*xas i>lant. It should 
be noted, how’e*ve*r, that in the Fotemiac Ibssil a numbt*r of spi*cinn*ns 
show’ only the* line's of constriction, as in the* case* of F, nirituis. The 
le*ave*s w’ln*n pre*se*nt ai)pe*ar to be one* at the summit of eae'h Joint. 
While* the Texas ])lant is mejst jirobably six-cilically distiin*t from F, 
jxircenuiKtsii, it is very near to it, be*ing neare*r than to llohenrfpfn'i 
Schenk, of the rrgonian of hhuoi>e. This latter seems to be interme- 
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ill tyi)(‘ bi*twt‘(‘ii F. rdiiK^sissipia*’ of l^otoiniH* fonnation and 
F. jxo'reramo.sff^ sincii it has the ronsidta’abh^ developineiit of woody 
tissm*j and the whorls ol‘ thre(‘. leavass on (lie Joints, possessed ]>y th(‘, 
foi’nna*, witli tlie eliaraeter of Jointinj>’ and giana'al aspect of tlie latt(‘r. 

It is interesting- to note that F. pnyreramom ocem s in tln^ Potoniae 
formation of Virginia in only one localityt in company with ]>Iants 
of a tyi>e strikingly like thosi* asso(*iat(‘d with the Texas sp(‘ci(‘s. 
This hxaility is the Enti*anc(^, to Tnoifs Uea(‘h,’^ on James llivei-, 
wlnne DUwultvs Fnehianus^ J>r((chui)hiflliidt crassiranlr^ \VilI}((msoui<f 
rirfjhiinisisj (*tc., are also fonml. Iniieropsis plnripartita wa ; Ibiind at 
this locality, and it is probable that it will yet be found to exist in the 
Trinity tloi‘a. 

F. varians is one of the most common fossils in the Glen Uose collec- 
tion. 

Fieuelopsis Holieiieggeri (Ktt.) St heuk. 

PI. XLii, Figs, i, \a. 

The specimen given in Fh XLii, Fig. t, is the only one of th(‘ kind that 
was Ibinid in the (de]i Itose fossils. It has all the characteis of 
Schenk’s plant, and diliers decidedly from the nninerous specimens of 
F. vurhiHs^ anumg- which it was t‘oiind. 

The s[)(‘cim(ms of F, raridits wvr ))lack in cohn-, while this is brown. 
The twig’s hav<‘ a largei* woody axis than that found in tln^ more com- 
mon plant. Th<‘ tubereh‘S are lai ger, so that tlu‘ lines ibnn(‘d by them 
are distinctly seen with the nnassist(‘d eye, which is not the case with 
F, rdrianSj and the general a.specT ot‘ the twigs is more rigid. But 
more imt)ortant than these features is the fact that the snnnnits of all 
the Joints biair distimdly devad(>[>ed h*aves. These have the characters 
seen in F, parceramosa and F. Jlohme(j(jvri^ i. th<‘y ai (‘ short and 
tiiangnlar in form. They ditier trom thos<‘ of th(‘> former [)Iant, ajid 
agr(*e with thos(* ol‘ th(‘ latter in tli(‘. inijxn-tant leal are that they occur 
in whoi'ls of three. Two of thes(‘, I(*ave.s o(*cnr on the ni)]M‘i- face of the 
low(*st Joint of the spc<dmen, and arc* r(*i)) (*s(*nt(‘(l in Bl. v ii, Fig. 
which gives a portion of the st<‘m enlarg(*d to show tin* character of the 
h*av(*s. Th(i h*aves alt(*rnat(‘. in ])osition i]i tin* sncc(*ssive whoi'ls, and 
r(‘S(*mble I'learly those given by 8ch(*nk Ibr F. llolminjifvyKX The fig- 
ure ol‘ this plant, givcm (FI. vi, Fig. 1) in Sch(*nk’s work, shows on tin* 
second ultimate twig attach(*d to tin* main stem on the l(*l‘t hand side*, 
counting from tin*, bottom ol’fln* ligure, a single* triangular leal*, and on 
tlu* Joint m*xt a]>ove theses aic* two h*aves of the same (‘haracter that 
alternate in position with the one b(*low. On the joint above these* 
there is again a single leaf. This shows that the leaves of F. Ilohaicfj- 

* Moiiograpli XV, U. S. (tcologiciil Survey, Part i, text, ])j). _!I5-218. 

t llhd., ]). 220. 

t Dio Ibasileii Plhiuzen iler Wcrusdorler Schichleii.” PI. \'i. Fig. 1. 
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r/rr/ or(‘in’, :ill(‘rii;itrly in whorls of llin‘o. 'rin\v, ns ,ui\‘nn in I his li^nn\ 
n^nrr (‘xnrily with I1 h>S(‘ of llir Ti'.xns plnnl. 

(>n lh(^ s|MM‘iimni (»T tin' plnnl round nl (ihni I"os(‘ Ihn rpidminnl 
(issnrson m'nrlynll lln‘ joinls is loo pom’ly pivscn'N'od lo show I'lilly lh(‘ 
h*n\’('s, bill (‘noiii^h is prc'sc'rvrd lo indi(*nli' rh'nily IhnI Ihr plnnl lins 
I h(‘ chnrnobn’ ^i\ I'li nbovo. 

This Toxns spn'innni hns lh(' ri.uid nsp('rl which is chnrncl(‘risli(‘ ol‘ 
r. Ilohrm'iff/rri, II hns iniK'h mon‘ woolly lissn(‘ Ihnn hn\i;cr spcciimnis 
oT l\ rariftns, nnd shows no shorl joinls. 

Sequoia pagiojiliylloidoB s|». mo . 
ri. \ M I. i'i;4:s. 1 -iwf . 

Tri’c or slinib w’ilh Ihc pininll imnlc‘ nnd nllimnli' brnin‘h{‘s spri'nd- 
ini 4 ’ in om‘ phnu\ llu' Inllcr nllnninb' in posilion. bcn\i‘s on llu‘ (ddn* 
brnnch(‘s spirnlly nrrnn.^cd so ns <o npp(‘nr ns Inidnl nnd Inlcrnl in 
posilion. 'rii(' Ihcinl h'n\’<‘S nr<‘ inconspinions, spnrsi'ly scnIloriMl, 
closidy nppr('ss(‘d lo llu' slcnn, nnd inm^h sinnlh'r Ihnn Ihc Inlcrnl ones. 
'Vhvy nrc Inncid shnpinl or (dlipli(*nl, ronndc'd nt Ihc lips, nnd very 
oblnsi', w ith no ki'id or niidrib. ^rin* hilnnl h‘n\'('snr(' niiicli InrucM niid 
Ibrm I lu' only conspicuous ones. 1'lu‘y nrc, ns now' prc'scnibMl, ovnl or 
Irinn^'iilnr in shnjic, rnlhiM* nnnoh', wilh n iniicli brondcr bns(\ s|j'on,i;ly 
dccnrroni , nnd si n ml nenriy al riivld nnii’lcswilh I In' n \ is of I h(‘ I wi.u'. 
1di(\N ni(‘ N'cry iddnsc nl lln^ snnmiil, nnd nn‘ slii^hlly I’nliMlc in Ihcir 
iippm* porlion. 'Hie Icn f snbsl n n<*(' is V(»ry I hick nnd is covchmI with n 
d{‘iist‘, linn, nnd durnblc (‘pidcrinis. ddo'y hn\'c n dislinci kiMd or mid 
rib, which lownrd |1 k‘ snininil is imich nl Icmuntnb bnl toward Ihc 
base' is w idmoMl, so ns lo nssnnic a I rinn.u'nlnr I'orm. yonipa’ci' t w ii^’s 

show mdy Inlcrnl h‘nv(‘s, which aic similar lo those on I In' (ddm* oiuxs, 
ddu' probnbh' st n mi na I niiuml s, of wiiich only on (‘ spend mmi was ton ml, 
occur on a common simn nrrnipaenl nlb'rnnUdy. Tlu‘y nn‘ vviy small, 
bedn^’ club or pnir shapnl, w it h n maximum I hickiu'ss a I t 1 k‘ summit of 
about U milliniid ers, nnd a 1 (mii;I h of nbon I b niilli imdcrs. Th(\v arc not 
presmw <‘d widl (moipa'h to show I he ibdnils ol si rmd imn bnl nppemr lo b(‘ 
co\('r(Ml with thin, ronmb'd semlcs. ddinl llo'y bidon.i;' lo (his plant is 
show’n by lh(‘ presemci' of a normal Inlcrnl hnil' bet wenm two of Ihc 
nimmls, tin' Iwn^ lowc'sl on the' h'l’l hand side'. 

hd^'. I , IM. X M i, show s omMd* I In' most e'omph'U" brnncln's ed‘ t his ])lnnl 
that w ns roiiiid. nnd hd^x I// ni\ I's a maiiiiirn'd port ion ol' t In' main ste'in 
ol this spe'cinn'n lo show tin' Incinl h'aNc's. ddn'si' elo not ue'iicrnlly 
nppc'nr, ns tin'y arc di'stroye'd in split I ini; tin' sloiu' by Ihc pci'lin^' oil* 
ol* I In' (>pid('rmis. Tl. \ui, hdi;'.‘J, i;iv('s a spe'ciim'n w ith lateral h‘n\ ('s 
of tin' lnri;('sl si/e*, nnd which shows no I’mdnl h'n\'(‘S. hdi;’. i;iv('s n 
porlion ol* this ('nlnri;('d to show tin* <*hnrnct('r of lln' latc'ral h'n\cs. 
hd^\ .■*, IM. \ui, j;l\'('s tin' i;ronp of a mi'nls e)l‘ natural si/i', and hd\u*. .‘hr 
^ivi's a poll ion ol’il t'nlar^i'el to show' the normal lati'inl leal*. 
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Hiis Ibssil is owi ) oI’IIh^ most (*>0111111011 oik‘,s wl (jH(‘ii liose. I^liis is no 
(lonl)t jiccoiinliMl Ibi- by Mie V(‘i*y Hiiirjirb*!* of* llio (‘i)i(b*nii}i! 

tissue jmd tli(‘> thiek (*>!iiir;i(*t(‘>r ot* Mu‘. lea ves. Huy ar<^ vcuy prone to 
p(M‘l oil* 1*1(1111 llh^ stones and l(*a\a‘, only an imprint. Tin* lat(‘ral l(*av(vs 
ap[)(‘ar now as a Ii^atliery luabn ial, eoinjioscMl mainly of I lie (‘jiidia inis. 
This has in the e(m((M* a. sharply (bdiiKMl Iom‘I, that looks lila‘ :i pneker 
in th(‘ l(‘al* substaii(*(‘, rather than a. bniidh* ol* woody lissm* roi inini»‘ a. 
trii(‘ mid ii(‘.rv(‘. k(‘(*l, liowevei', is probalily d(‘U‘rmin(‘d liy the priis- 

(‘m*(‘ of siieh a midn(‘rv(‘> iiiilmmeinj;’ tli(‘. shriiikiiij:;’ ol* tlie l<‘a(* lissiKi in 
drying'. No vas(*>nlar bundle, lio\v(‘ver, was distinctly seem, amd in I his 
r(‘Speet tin*, hea ves dirtiM’ rroin I hoS(' ol* Seipioia, and n‘S(‘mble moi(‘ (hosi^ 
ol* Ka.^io|)hyllnni. It is dil'lieult to d(*t(‘rmiii(‘ from I lu^ pnssnit aspect 
ol* th(* h‘av(‘-s what was tlndr eharaet(‘r wli(‘n living;’. Iduw, howeN'eij 
give sti’on^4‘ indications 1 hat I h(‘y w(*r(i iniieh thi(‘k(m(M] towards llnn'r 
bas(‘>Sy so as to have a pyraiiiidal rorm, and th(\y probably had aalistiiK't 
k(M‘I, so that t heir <*ross seel ion would b(‘. rhombi(*> in 1*01111, 1 diis again 
is a. (diarat'ler ol' Ihigiophyllmn and not ol* S<‘(|noia. I>nt in Pagiojihyl- 
Inm^ as a ruh*, th(‘ taiaal h‘>a.\'es ai’e nnmm’ons and as eonsjiienoiis as th(‘ 
lalm al oiic^s, wliile in this plan 1 1 h(‘y do not ap|x*ar al> all on t Ik‘> iiltimal(‘> 
and yonng(‘st twigs, and on tin* old(‘r oii(‘s th(‘y ar(‘ so t(‘W, small, and 
(dosely oppresssed that lh(‘y arc* not visibh* nnl(*ss (*ar(*riilly looked tor. 

1 1 was only a j*t(‘r prolonged s(‘arc*h t iiat I t'oiind a s|M‘eim(‘ii showing tlnnii. 
It is true that allowaiu'c* must. 1 m* ujade tor tin*, gn'iitco* liability of th(*> 
tacial h‘aves to Ik* d(istroy(‘d in splitting I he stone*., but a nnmlier ot 
speeiimms showed tin*. oiil(*r snrtai'c^s ot t in* nltimat(^ twigs w(*ll pre- 
serv( 5 (l, and in no (*as(* werii ta(a*al lea\a*>s shown (‘V(‘ii in trac^es. 

I Inive with great hesitation placed this ]da iit among t he >S(*(jnoias, 
to which it has, in geii(*ral l'a(*i(*s, a st rong r(‘.semblane(*. It shows a 
blending ot the t(‘atnr(*s ot* that genus and ol* Kagiojiliyllum, and is 
prob*al)ly a new genus with composite'^ (diaractca*, as is the (*ase with t he 
jiecmiiar l*affio}>h}flhtm duhifun. d'lH‘> (tala at hand, however, do not 
snrii(*e to fix with ceidainly its Inn*. characl(*r, and il maylK^ provision- 
ally regard(‘d as a S(*f|uoia. Tin* larger angle that th(*> lateral hiav(*s 
iiiaka* with th(*> sl(*m is t(d>ally unlike* Ibigiophyllnm, and more res(‘mb!es 
Secpioia, although no pr(*NUonsly describ(*d speeit*.s ott his genns known 
to me lias leav(*s standing so m*>arly at right a,ngl(‘s witli tin*. st(‘in, 
Hrifnaia <nnbi<fn 1 is n(*.arest to it, but its l(*a\a‘.s hav<*. a distim^t vascular 
inidner\’(*., ar (5 imi(*h thinner in tc^xtim*, and more acmte, while they go 
ott mon* <d)li(jnely. 

Abietites .sprrirHf 
p], xi>m, I'i^. I. 

This und(‘terinined (‘om*, is too iragimm tary to ])(‘rniit its (*hara(*ter to 
be made*, out, but enough is jiresm-vc^d to show thal it. was e>onsid(*rab!y 
largm'lhan any ol* those*, ol* l>rachyphyllnm and ri(/jioj)hifUum (luhlum. 
The a xis is thick and woody, t in*, s(*.ah‘s a}>p(v,ir to have be(*n long and 
wedge-shaped, thin at their lowm* endsand l hicken(*>d at tli(*ir upper ends. 



rossii. n.AN’rs v\n)y\ 'n:\As — i'(>\'i’AiNr.. 



'I'lir rniu’ s(‘('ms ( (> h;i\ ol>c(‘n Iu oihHn ir:il in ronn.;ilK)ut2.lc<‘nli- 

ni(‘I«Ts lull*;' :ind ‘J rcii 1 iim'N'rs I hick. I'lu' si on I sti'm, si ill :il l;irh(Ml lo 
lli(‘ i):isr of llu' c(m(\ d(M‘s ]i<d slmw :my ol’ ils i‘\lrrn;d siirlnc*', sn Hint 
I lu' (‘s c:iM imt Ih‘ iikkIimhiI. In si/i‘ nnd sIi:iim' il mniiids nin^ id‘ 
Ahi('ti(('s (UHjnsnrdrjKis {){' llu' Ikdonnu* ol* N’ii’i^iidn.’' 

ri.AN'rs Ol*' UNcn-'iirrAiN aki-'inti'v. 

WilHamsoni.i toxaiia sp. uov. 

1*1. M ill. 1 . 1*. 

'rii(' bi’iicls wvo in l\u> :dln’n:i(in,ii' wliorls, fonr or li\'o in 

iMcli wliorl, :il lii(' snimnil ol* ;i|»imr('iilly ;i \n oinly sli'in. Tln‘y 

;n’(* slnijM'd lo nnriowly oxnlc', nboni lo millinu'lors lon»»* nnd I 

niilliiiu'l (*rs w id(‘ in (lu* widc'st ]»orl iim, sinool h. nnd with no lunvos 
n i>|>:i r(‘id . Pin I (* \ in 1 1 , I'i^'. I , slmw s sonu‘ ol* Mu' Irn \ (‘s n ( I lu* sum in it of 
n Sinn 11 sinii. I'lnlt* \liliu I'iii. J^lmw s n port ion of bo( h whorls sonu' 
wind roidoric'd, w liih' I ho sbnn is only |>nr( inlly i;’i\ (M i. 

d his is n p|»nr<‘n I ly n lu'w s|MM*i<'S of \\* illinnisonin. 1( dillbr ^ Ironi 
U*. rirffi}ncns}s ol* (In' Polonnu* of \bi\u'inint in ludnii' sm:dh‘i\ Ihimn'r 
in b'\lnn‘, sinoolln'r. nnd in no| showinii* hnirs. ddn' shnp<* of (In' 

brnols is siinilnr lo IhnI ol* I hr two Conns ^i\*on by Srhrnk ns Connd in 

I In* >\'(‘i'nsdiM’C b(‘ds,j nnd which lu' lliinlvs nn* (In' innl«' iidlor('sconc(' o(‘ 
some' cycnd. bid (ho sU'in ol* (In* Initc'r, ('S|io(*inlly ils snniniit, is pnilc' 
dilU'rc'nl. d'his ndds nnolln'r lo (In' siinilnr (ypos ol* plnids (’onnd nt 
(lion Kos(' nnd ihr cidrnncc' (o Trend's lo'nch in \ iriiinin. 

Caipolit.hns obovatiis s|>. no\ . 

1*1. \ im. I'ii;-. Ti. 

Se'vc'rnl sjx'cinn'iis w'on' 1‘onnd. This soi'd is sonn'wlnd nlb'rc'd iVoin 
nnice'rid ion. II sln>w's prc'lly slroiiii* rid^e's, bid hns In'e'ii (h'corl ic'nie'd, 
so Ihnl ils ori^innl (*\l c'rior enn nol now be' nnnb'enil. 'Tlnne' nppt'ni’s 
:d ils lowe'r end nn indicniion (Ind i( wns nllnchoel (o n slroni;' sle'in. It 
hns nn obo\ nl(' sh:ip(‘. Innn.u’ wide'sl in'nr Ihc' sminnil. w In're' il se'e'iiis 
(o lin\ i' borin' n short benik. In (In' w ieb'st portion il im‘:isnn's 1 I mil 
iiimdt'rs, while' (ho h'lpulh is ;l ce'id inu'tors. il se'enns (o hn\e' hnd n 
lnri;‘e‘ nmomd e)t* weioely (issue'. 

Cai politlni.s Haivcyi sp. nov. 

1*1. M ill. •*. 

Only e)in' spe'cime'n w’ns (blind. 'Che' se'cd sea'ins to linve' hnd n smoedh 
snrCnen' ninl n Inr.u'e' nmonni ed’ woody I issue', s<» I lint the' e'ldin' Conn is 
now pre"<e'r\ e'el in lij*ni(e‘. 1 1 s shnpe' is (dlipt ienil, w il h e>ne' inni\i:'in iimre' 

S«'«‘ Mtiuoi^ru i»li \ \. P. S. ( *«’oloi;i(’:il Sin‘\«'\. I'.o l le. plal«'s, I'l. r\\\lll, I'iiX. 1. 

1 pli \\, r. S. (n‘nloi;ir:il Survry. |*;o’l 1. I«‘\l. p. I'Tlp Pai‘1 I 1 , pl.ll 1*1. 

e’\ \ \ m. riiis. .A 7 : 1*1. » i \ \ . Tio. “>. 

i Pio lossilrii I'lkm/.rii dn* \\A*rnMnorlVr Soli irk I on. 1*1. V. I•'iii;s. W. 1. 
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(M>nv(‘X Hkmi Mk* ollu'r. In lli(‘ \vi<I(^st part it iinsisiuns L‘> inilliinetors, 
tli(‘ (‘(pials 2 A (‘(‘111 inifiters. It is v<‘rv imicli likn (I curv(t 

Iks* ot ili(‘ Vii\i»’iiiin Fotoiiiac, tli(‘ only (lifTI‘oi(‘n(M‘, b(*ini;' Hint it is not 
so nmcli (uirvod as tliat. Named for Air. J. W. Harvey, tl»e eollector. 

Cycadeospermum rotundatum 
I'l. XU II, Fij^. <>. 

Several spceiincns ot this were scmmi. 1Mie seed was sphcrieal in form 
and rov(‘i(‘d with a smooth pjire.limnit like dmalde (‘pidermis, whie.li 
prnks lik(* blown (maimd, and is often all that is pi<‘serv(‘d. It is about 
8 millimeters in diaimder. it is exactly like tln‘, s(‘(‘d of the same name 
found in the Potoimu*- ol‘ Vii\i;’iiiin,t Imt is more stiietly j^lobnlai* in 
form, a ditf<‘renee that is ]n<>bably due to diffenml (‘lleets (/t‘ pressure. 

A(JK AND AFFINFITES Or' THE TRINFrY FI.OUA. 

A tyin'eal Ah\soz(ue Horn is conpiosed of only four elements. These 
an‘ ferns, eyends, eonil‘ei*s, and Cipiiseta. Idn^ flora of this ty]»e seems 
U> have reaeh<‘d its (‘ulinination in the Jurassie, but many of its plants 
weie eontimi(‘(l with dimiiiisliin^’ nnmlMM’s through flic Lower Cretace- 
ous, ending’ with that (‘])ocli. The. W(*ald(m of diffeiont ])ai*ts of the 
woi ld appears to have Ikmui the fresh-water and maisli e(|iiivalent of 
th(‘ Iow(n‘ portion of the Neo(*omian, whi<*h, in its ty]d(‘al develoinnent, 
i*ei)rescnts th(‘. mai im^ (lei)osits of tlui Lower (Jretacoous. The typi(*al 
Wealden contains no (‘hmnmt in addition to the four ^iven above, I)ut 
the low(‘r Pot(una(i formation, as seem in Virginia, appears to ereuiicide 
in ag(Mvitl) tlH^ gr(‘ater part of the Ne‘oeomian, and this gives ns, so 
far as isye*! known, tlie first a]ip(‘aranee of* angiospeamis. IHieeilder pe>r- 
tioii of th(‘ low(‘r Fotoma<M‘ontains, with a great in edomiiiaiK'e of fJiiras- 
sie types, a numb(‘r ofold forms of* aiigiosperms, sneh as Fieojihyllum, 
Pr(>t(‘a‘phyllum, Uogensia, (*fe. In tln‘ iipixa* b(*ds of th(‘. same angiee 
spen ins b(‘eome more abnndaiit and tln^y are more modenm in type*, while 
the Jurassic (dement is mmdi diminislKMl. 1dn* i>lants found at Glen 
IvOS(‘, show, so far as can liejudg(‘d from so im]>erfe(*ta (*olleetion, that 
the Trinity floi a finds if s closest r(*s(‘inblane(‘. in tin* older porf ion of tlie 
low(‘r Potomac, ddieri* is, how(‘V(‘i*, I his impoi tant differeneii : No trace 
of angiosi>(‘rms, (nam tln^ most arcdiaie, has laam found in tin*, T(*xas 
r(‘gion. W(‘. hav(^ only the four (d(mi(‘iits of tin* typical Jurassic flora. 
This then makes the Trinity tlora soim^what; older than that of* tin* old- 
(*st Potomac. Tin* al>s(mee of tlie angiosjierms and tin* j)r(*s(mc(‘ of the 
forms that are found indi(‘af(‘. de(dd(‘dly that th(‘> Ti inity tlora is not 
younger than tin*. (*aili(‘st stag(*. of* th<* (Jrefaecons. 'Jdie nnml)(*r of 

* .Moiioirraph 5 ^^ ( a*<)looir:i I Siirv<*y, Part i, t<‘xt, p. Part ii, ]>Iat<;s, FI. 

(j\\\v, Fi^. 17. 

1 Mouogra|)li w, F. S. (teological Survey, I’art i, text, j>. Ii71; Fart ii, j)lute.s, 
I’l. cxxxvi, Fig. 12. 
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Fossil. FLAN'I’S FK‘OM TFXAS FONTAINE. 



phiiils rouml to 1)(‘ iilciil icii I willi rcrljiin of t}ios<‘or IIk* ol<lest Polo- 
in;i(‘ sIk^ws Hint tln‘r(‘ is lit I (liririviicc in (li(‘ji^(‘or lln^ two Ibnnn 
I ions. phmt - hrnriiijLi* port ioii ot‘ t lie H^rinity is soim^wlnit o1(1(m* t Ii:ui 

tin* hnsnl Potomar strata, but dinbrcnirr in a^e ran not lx* ^r(‘at. 

Tli(*n‘ ran l>o littb* doubt tliat additional rolUs-tions fVoni tlir 
1'rinity strata will sliow" at l(‘ast soiiu^ ol‘ tlH‘. oldn* (bnns of an^io- 
siHM’ins tbnnd in tlu‘ lN>toniar, but at in*<‘S(‘nt» tiny arc not known to 
(ixist. It w ill br ronveniinit, tor tli(‘ pnrposr ot roinparison, to <iivc in 
t li(‘ tbian ot‘ a tabl(‘ t In* plants tbiiinl at (Ibai Pose*. In it tlu‘ plants 
will b(‘ i>lar(‘d in tlir I'orinations in wliii'li tli<‘y liavr b(‘(‘ii pn‘vions1y 
round, and w'ln‘r(‘ similar, bid, not idmdii'al, sprrii^s lniv(‘. Ixxm jirc 
vionsiy knowat tln‘y wall 1 h‘ indiratiMl in lln‘]irop(‘r Ibrmation. In 11 k‘ 
lirsi roinmn tin' piaadiar S|X‘rirs, oi- Ihosi^ t bat orrnr only at Hlrii Pos(% 
wall Ik* ])larrd. 

I'nblv of (Urn ltosi‘ /oshUs, 



Oo«'in rin^ < K riiiTin*; Orciin iu^ 

in 1 111- in I hr in I hr 

l‘o(onnn' W'oahh-n rij;oiii:in 

rornnition. I'oniwition. runnnt inn. 



Nrar l<a| iiisrl nm j 
vii<;inlrnni. 

Near Oiiinnili'H v 


1- 


Xrar 1 hnnnitrs 


Ihn-liiiums. 

1 

1 


1- 


Bin hianns 

r 


1 

Nrar I’nilnzaniiei.'s 


1- 




distant inrr\ is. 

1 

I 


1 




} 

Near Ih arh\ phy i- 
liinn'rassitanlr. 






\i ar I’n m iopsis 






pam-i aninsa. i 




1 


1 

Nrai ( 'ftipolilhns ' 
i ni'\ al ns. 







(i siniilm'. 

7 itlriil it nl. 



1 siinilai'. 

‘J ith'iilirnl. 



Nsiint'. 



1 . I‘h|nist'l nm It'xrnstt 

2. Splifiinittt'ris \ ahh nsi.s ? 

!!. Oinnnili’s llm hiaiin.s \ jir. nninrrvi.s 



I lininnlfs iiinliianiis - 

Dionnih's Ihirliiann.s var. an«;iislirnliii.s 

I )ionnili‘s DnnKi rianns 

I'ndozainilf.s arnl irnlins 

rntlti/ainilcs .spreit's f 



/amiti'M li'imim'rvis 

A hil l iirs Linlv ii 

l.arirnjisis Inniiilhlia 

Splirniih-nitlinni St rniliri ^ianiim, 
tlrnsirnlinni. 

I'inuH spfi irs f 

I!i*aihy]ih_\ llmii trxrnsr 



rauinph\ llinii ilithinni . 
Kn-nrlnjisis \ arians. . . 



Fi'i nrlnpMis llnhi nr^iifi'i . 
Srt|nnia paiiinph.N llnith's. . 

A liict i ( cs f sptM'irs 

W' illianisnnia Irxana . ■ . . 
i 'ai pnlit hns nlim atiis . . . 
Uarpnlii hns llarvryi - . 



2;t. < *\ raiirnspcnnuni rnhindaliim 



l''rom this table* it will b<* sr(*n that all tin* s]K*(*ii‘s ol‘ tin* (lh*n Kose* 
tossils hitln*r(o IbmnI 4M*(*nr in tin* l.<ov(*r Crt*( ar(*ons, ran^i;iipi;’ trom tin* 
\\'rahb*n to tin* 1 rp)iiian. 'Tin* Potomar inrlndcs both these* t*porhs. 
Soim* ot' tin* fossils trom (1 l(‘ii Pose* ha \a* no vahn* tor t he lixin^' ot* I In* ai^t* 
ot* t In* tlora 1 K*rans(* t ln*y an* not sntliri(*nt ly wa*!! e*liara(*te*ri/(‘d. Of such 
a nature* are* Sphnu^ph ris rnldaisis ?, tin* nnde*te*rmine*el s]>e*e*iesot Pe>ele>za- 
mite*s, the* spe*e*ie*s e>t Piiiiis, ainl the* nnde*tei‘iniin*el e‘one*. Omitting’ 
tiie*se*, wa* have* nine‘te*(*n spe*e*ie*s. Pemr eil* the‘se are* ]K*e*uliar spe*e*ie*s, 
and they e>t* e*emrse* e*an not be* take*n intei e‘onsiele*ratiem when thcTrin- 
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PJ!()Ci:j:i)lN(iS OF Tin: NA'IIONAO MlfSFUM. 

ity iossils juc (;onipan*(l with known phiiits. Of tin*. (in<‘(‘n i<‘in;iinin<;-, 
no l(*ss tlnm tw(‘lve 511(5 i(l<‘ntirnl with phinis iVoni tin*. ol(l(5i* Jhitoiinic-, 
or 5ir<5 so nciir th(‘in tlnifc 5i strong* ]n (5suinpt ion oi‘tlie ii(‘5miossin 5i^(‘> of 
th(3 t\vo fornnit ions is (‘st5ihlis]i(^<l. The (*ircnnist5nic(‘s nn<h‘r wliich tlie 
l) 5 is:il Trinity Ix^ds w(‘r<5 l5ii(l down indicate tlnit tin*, fossils (*ntoiid)(‘d in 
tlnan form 5i portion of 5i lioiii tlnit, was established on the hind tlnit 
wnis enro5ielied u[)on by the Trinity sea. It is jiroliiible tlnit this siime 
lloj-51 extend(*d north w:ird to Vii[;inia, winner, soin(‘wlnit latn*, it wnis 
in*(5serv(*d by a similar (‘ncro5i<*lini(mt. 

The Glen Uos(5, or idtta imtinu^ sti jitsi, in wdiich the fossil iihints 5ii(5 
loimd, (5ont5iin 5111 :ibmi(hint, marine f5iiiinp from the evidmiee of whic^h 
Frof. Hill had eoncJinh'd that its 51^(5 is N(‘o(iomi5iip or Inisjil ( h'etac^e- 
ons. No tbssil plants Inid beam liiHn*i to (bund in Hn* Gomaii(dn5 sc*ri( 3 s^ 
;md the (‘vidimce of its a^e w:is (h‘riv(‘d wholly trom the Jininnil re- 
imiins. The discovery of jihints in it wnis then of speiiiiil importance, 
for if enabhal ns to eompiire tlnj e\ idema* of th(5 phiiit life w ith tlnit of 
the iiniiinil life. It is iideresHii^- I 0 find so closi* an a^recmienl. This 
a^iaamient 5idds oih‘ more pi'oof of th(‘ v:i1ih5 of fossil lloras in lixin^’ 
the ag(i of fh(5 stratii in wdiich tli<5y 5U(5 Ibiiiid. 

HXPFAXA'I’IOX Ol' I’LATKS. 

I‘I,ATK XXXVI. 

Fi^. 1. EmdHfhun iexeunf iiov. 

Fi^\ 2. Sj>heiiO)t(ori>i vahlensis Hc< r. f 

Fi^H. a, I, Ifioonitas JUwliinnuH, var. nu'hirrrin v:ir. m>\ . 

Fi;»*. 5. hioonHen JiitrhianuH Srlnmaer. 

Fi^. (). l)ioon(t(‘8 iinrliunmn var. (nt(jtoitlfoUt(x ^ ^1^ 

Fi“-. 7. J*odozu7nUrn urnilfoUan lAuit. i 

Fig. 8. EodozamUvH Hp. f 

Fig. !). JAir’u'opHh lonffifoUa l^nit. 

Fig. 10. SphcHoIrpidinht Sici'nh<n'(finntnn \'ai*. ilntHifiditmt Foul. 

i'ig. II. /'oofssp.? 

Fig. lli. l)'u)(jHih‘H DtUilrrianua (Foppd Mi<oe*l. 

Pn.VTK XXXN II. 

I'dg. 1. I)o(HtUes Dtuikeriauitfi (dopp.) 

Fig. 2. AhlitUvx lJul'U (lOuan.) Dimk. 

Fig, a, 4. Znm\tca ftnuiuen'is Font. , 

I’l.A IK XXXN in. 

Fig. i, 2. ZamUeH ii’nninenHn Fonl. 

Figs. 2-.''). Jh‘((i'hf/j>h}f/i<un frxt'itnr s\t. no\ . 

Fi.AIK XXXIX. 

fdg. 1, Irt. Jirarit pphjilhuH IvxcHsr n\>. uov. 

Figs. 2-11. l*H(j\ophifllum dnhium sj). nov, 

I’LA'Il': XK. 

Figs. 1, EvemdopHlsi rnrUtnH ,sp. nov. 
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I'OSSIh I’l-AXTS I.'i;OM 'I'lOXAS KOXTAINK. 



Tla no M.i. 



I'n-Hrlitpsh ntriuus sp. ikjv. 



M.IL 

!-!>(/. Sn{H(t‘ni iHiifiophjfUoidcs fi]), ik»\ . 
l-'in's. I. 1//. Frrnchijifiis H<dtni(i(}(r} (IClI.) Si-luMik. 

I’LATl-: XLIIJ. 

1 ' 1 , li. U illiamHonia frxiuiu .sp. ik>\ . 

Fi^. IF (\u'ju)lHhvH Uorvcif} s)». iio\ . 

‘I . JhicTtiiS sp. i 

Fi;;. r>. ( '(tr/ntUlhrs ohorufuH h\). M4>\. 

it. CjtnuivoHpenmun roltunldinm Font. 




